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In addition to the right-of—my end crossings, which my be considered 
et ee ee ee en ee 
stots of oven prinetpel elmimny yorEnd\ tn proper conrelstion to provide 
the means of comverting the potentiol mmergy of the water of the Hiegura 
River into electrical qmergy. The seven elewents may be briefly described as,- 
3 (al, the Datla. throwh which water is diverted fron the Hlogare iver 
into the Welland Rivers : 
| (b), the Holland River, where the improved river chamel 4s utilized 
for the passage of the waters € 
| (0), the Canal, which conveys the water from the Welland River, to the 
forebay near the Power Houses 
on (a), the Forshay, where the water <i neluek ent et Aihetihed ork i ke 
latively wide area 

‘(oly ti Sarsan Haze, shore the voter ts dtvarted into various chomels 
aaaking thavetreny 
| “(fly tho Reustadia, doing the steel tides or pipes earrying the water from 


D WWALTER J, FRANCIS & COMPANY. =) 


Copy FOR ENCLOSURE TO YR, J. ALLAN ROSS. 


the Soreen House over the cliff down to the turbines; ont 

(aly tie Bower House, Sa eh: Aa < nas cu 
te genarel location of the various tlewunts of the develozmont vith re- 

gard to the adjacent country 1s shown on the "Plan of Vicinity" incivded ss 
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of thie Chapter. 


COBY 


seas incl tn tenons ws ton melt ot aed Wek lh htseninss cerentoen ‘0 
ferred to a2 Chiypam Croak, adjacuat to the Village of Chippewa, sbevt two 
miles above the Yells of Magaras Sn FREE Hirer BE Ves potet-den.& wie 
of xbout one ahd ong-quarter niles, and the mouth of the Welland Liver 1s at 
the immer ond of a wide bay, aul is divided into two channels by Hog Inlond. 
Close to the opposite (New York) shore of the vivor, there as & amall islond, | 
mown a8 Grasa Island, hence the reforcnco to thie section of the Niagara River 
as te Chippawe-Grage Island ool. The general léeetion of the Intake with re- 
gard to the neighbouring parts of the Provinces of Ontario, and te the State of 
Yew York, and slso with rogurd to Lake Sete and Lele tnturte, is indicated on 
the "Map Showing Location of Development", included as page Zed, anid the details 
of the Niagara River, im the vicinity of the Intake are showm on the plen “Looa~ 
tion of Intake", ineluded as page BG. An seroplans vier of the mouth of the 
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—-Wettond River, teten during the constrvstion of tine Inteds, 1s tnoluded as pose 
During the years 1918 and 1919 intensive studi 
of the Rydo~Wlootris Power Cemtesion in order to determine the best fom of 
intake structure to moat the peoul Lar end varying conditions thet night De oe 
pected to obtain from time to tims. These studies were corried ont not only 
theoretically but aleo by means of experimental models built in the Dufferin 
stats Chanel of the Hiagure River to a sesle of mentwentieth full sizes In 
addition, as referred %o in dotadl in the dhapter entitled est arion te } 


in private practice, who ol¥ : 5 | lich an problan wich co sont 4 


sa gun tenes wn to tants Tos ene soi ten weld Heh | 
water from the dhamel of the Wicgara River into thet of the Yelland River with 
minke lgtreniic losses, and at the sane tims act as a barrier to prevent the 
possage of toe from the Magara River into the proposed Conall. vinelly, 6 de 
sion devised in collabordtion with the engineors of the fydro-wlectric vewar 
Comusuion by Ke De Jolnson, consulting hywraulic engineer, New York, was adopt- 
od, bet the present plans of the Rydro~Llectric Power Comission provide omiy 
gor the construction of a portion of the structures 

A ylom showing the presen 
*Inteke, Plen end Sections", is included herewith as page HS. the structure 


% and possible tuture construction entitied 


£9 leeated om the southeasterly channel of the Welland River, which has 
take will have ben completed, the north-weaterly chamel, on the opposite 
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side of Hog Islend will be dammed by mene of an oarth fills 
the Inteke as adopted, consists essentially of tuo parte; first, a simple 
culvert opening which may be used for the greater pert of the time, and second, 
& series of special subsidiary gathering tubes, which may be used te collect 
water free from ice during such time as that part of the river is loo«lsden. 

- She Lirst part of the Inteke consists of a series of five groupe of plors, 
each of which groups provides three openings each with a clear watommy 18 foot 
wide by 26 feat highy ttus giving a total area of opening of 7,500 square foot. — 
The top of each of the opmings is eight feet below the water level so aa to 
deflect substances floating oun W adattion, adjustable drop eutes 
will pommit the submergence to be inoressed te any desired depth. ‘he second 
part consists of six "gathering tubes" located 100 foot spart, sysced betwoon 
oud on either side of the groups of epenings referred to above, and inalined up 
stream at an angle of about forty-five degrecs with the Hiagere River. Ae show 
oa the drawing on page Bu6, the guthoring tubes aro 67S fest in Length, ani for 
the outer 500 foot are provided with o slot on the ustream side through which 
they collect water from near the bed of the river. the gathering tubes are te 
be of conorote with a elroular section. At the inner end, each gathering tube 
changes its section nonehat, forming a “diffuser” passing throwh the structwo _ 
eontaining the eulvert openings, and providing a means of spreading the water 
into the river chomnel. the prosent plans, however, do not provide for the con~ 


struction of the gathering tubes, bet only for the diffusers and the pier strecture. 


At the shore or south-oastorly end of the wain Intake there is to be cone 
structed, at the request of the Doninion Goverment, a conarste lock, 80 fest im 
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width, im order to secomodate uavigetion in the Welland Rivers At the opposite 
or north-westerly end, the inteke structure is comected by meme of a concrate 
wing-woll end earth £111 to the Niagara River side of Hog Iclsnds 

{nland from the intake stxveture, the sides of the Velland River are to 
ve finished with slopes of two horizontal to one vertiesl, covered with Fip- 
pap, ond & gradual trensition made to the standard igroved section of the 
‘Welland River camel, 160 fect in width at te botton. 

the yhotogragha on page Bll show the temporery dem enclosing the Intake, 


tat COPY 


Prior to the construction of the power development, the natural flow of 
the Velland River wis in on oueterly direction from Montrose to Chipparse 
the slope of the River, however, was so slight that no difficulty was encout~ 
ered in reversing the direotign of Clow by withdrawing water at Montrose 
chramel from Chippewa to Montros¢e The natural flow of the Gellend iver fren 
Gheamel at the south end of the earth sootion of the Consl. 


sufficient capacity to trke care of the required flow without serious hydrunlic 
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Losses and the Dod of the river was therefore Grotent to a width of 160 oat, 
with side dlopes of two nord tad to ona vorttoal, tho oligrmmt ot bens box 
ing imgrovod vharo necesoarys whe exauvatton was curried dom to Hlevetion . 
BULB ot the Intuke, and Hevation 650.0 at the eumanoment of tho Comal, oe 
with & slope of 0.000119, corrasponiing to 6468 teet por ite, betwoon these = 
pty proving om mse arth of 8 fet at Yow mts Wie Soted Jeng 
Of the tnproved wection is 21,000 thoraote 
the Riper with te eptiobein may De olor som by refbreon to th roe 
Culgymie, there axe two Wedges, nanuy, the Chlypeniy Wighinys wed the Uiche 
gun Gentral Sallronde whe formar of these waa entirely robuilt, vhile the 
letter was lengthened by the addition of tee platosgiréer sponte 

‘tme gmore Iocation of tats soation of the River, together with the 
profile of the bed of the River and the axcarated orope-esction, is shown om. 


~~ 


the donal comences at a point on the Yellowl River near the village of 
Montrode and adjacent to the crosuing of the Wellend River by the Michigan 
Central Raiixead, Wellanddiagara branch, about 21,000 feet from the junotion 
of the Welland and Misgara Rivers. hence the Cunsl follows « northorly di- 
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reotion to a peint sbout thres-quarters of « nile west of Winery Road im the 
Township of Stamford, a distance of about 31/5 miles, It then tums mm a 
north-oasterly direction, crossing Winery Rood and Victoria Straot, again do 
flecting towards the north ot © point in the vicinity of Portage Reads Prom 
the curve at Portage Rood, the Canal follows a straight line for a distance of 
1n1/2 miles to o point immediately nerth of the Grand trunk and Kichigon Gen- 
trad Kallwnys, opposite the Niagara whirlpool, near the south aide of Bowen's 
Gully. Grossing the gully, the Gans) follows o northeasterly direction for 
1-1/6 miles, and then a northerly direction for about one mile, and finally on 


ee i7® mile to the entrance of the Fore- 
bay immediately above the Screen House, below which is the Power Howse itself. 


the Power House is located on the Niagara River imsedistely above Smeston's 
Cove, at o point about ene mile shove the suspension bridge at queonston, 
‘the general location of the Canal os described above in shown on the “tup 
Showing Locution of Develoyzeut”, ineliuéed herewith as pags Bd, while the de. 
tail location is indicated on the “Location Plan" ineluded herewith on page 
G15. The "Location Plan" also shows the lands retained for construction pure 
poses, ami for the rigntofeway adjacent to the Canal, bordered in pink. This 
location was determined after careful topographical survays ond studies of the 
oontours and other natural features of the country hed been made, and siso after 
investigating the comperutive eoonomy of alternative tymmel projects. The 
northerly ond of the Canal loestion was determined by placing the Power House 
as far sowth in the Miagara River as was consistent with reaching the level of 
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Generally spssking, the Canal passes through & country highly developed 
for agricultural purposes, aud for fruit growing. 1% would not heve beon possible 
to avoid valuable territory. The general character of the comtry is show: on 
the eeroplane photographs on pages B-R6 and BHL7. AY 
Provision hes been mode for bridges over the Canal for the majority of 
the highways existing prior to its construction, ond for sl) of the ratlwys. 
it is proposed to provide o tote] of nine higmay bridges and five railway 
bridges. 

Phe Genel nu at present senstynsted, ws denigued for a fle of 16,008 
oubie feet of water per secgné haa been put into operstion the 
engineexs of the Hydre fiom have made further study of 
se, WilbcSiiil wif Willa winalihaithlh tat iter Wa vide sitesi a lt 
could only be theoretically determined, and have reached the conclusion that , 
the ultimate capacity of the Canal as now built will in all probability reach 
16,000 oxbic fest per second. — ag 

the tote] length of the Canal from the interssotion of ite oamtre line 
with the sentre line of the Yelland River to the beginning of the forebay, is 
45,884 fect or 8.50 miles. Yor the purposes of description, it mey be divided 
into the foliowing secticna: 3 | 


Barth Goothotioseccessesencesennaanae O00 sescvces 64900 cass 6,400 fb. 
Southerly Rock Soctlonccssseseusenes G4400 csnseces BB95O cone 26,880 ft 


Whirlpool Section, inciuding ' 
PramsitionGescsresessesecesesse B2HBO covesnee BEG00 sons 8,480 ft. | 


Horthorly Bock Sectiotioscesenesseoss BE4200 cocseens SBB0B4 cces 9,804 ft. 
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The relative locations of the verious sections are show on the "Plan of 
Vietnity";ieluod os page BB, amd tho Loaation Sn detafl te show on the plan 
entitled "Location Pan" ineluded ae page BL. 

Ou page BetO ts included a drawing entitled "Protite and Sections of 
Genai*, which indicates the locstion on the profile of the various sections, te« 
gether with the earth ourfaoe, the rock eurface and tho extent of the conarete 
Aiming. Typical cross-nections at various polute of the Canal are alse shows on 
this drawings 


he earth section of the Canal commences at Station 0+00 on the Welland 
River and onde at the commencement of the concrete-Lined rodk section at Station 
$4100, having 6 total length of 6,400 feet. As show In “Section AA” of the 
drewing referred to above, included us page B26, excavation has been corried 
out to provide a miniwwa width of 150 feet at the bottom of the Canal, and to 6 
depth of 30 feet below the surfeos of the water. The side slopes are mde at 
sm angle of two horizontal to one vertical. The exosvation was carried down te 
Blevation 590.0 at the southerly ond, and 829.22 st the northerly, with a slope 
of 0.000119, or 0.63 foot per mile, betwoon these two pointe. The average depth 
of out is about 50 feet. The gromid through which the serth section has bean 
excavated may be deseribed as being composed generally of blue clay. 

The designs contemplate a botte: width of 240 feet through the earth seo~ 
tion of the Canal when witimately completed, thet is, for a Glow of 15,000 cubic 
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The southerly rock section extends from Station 64400 te Station 529+50, 
a total distance of 26,860 fost. for practically the entire length of this 
section the surfeee of the rock was considerably above the elevation determine! 
tor the water level of the Canal, and everywhere there was a deep overburden. 
fhe maxiznm depth of the out is 140 fect below the ground surface ani cocurs in 
the vicinity of Lundy's Lane. The maximum depth of rock excavation was found 


‘to be BS foot. the exeavatfon wes bafrled|ydow to tlevation 522.5 at the south 


erly ond and 516.74 at the northerly, with o slope of 0.000211, or 1.12 foot 
per mile, between these two pointe. 

Photograph E-6 indicates the charseter of the rock, while photograph BR? 
shows the rock and the overburden in detatl during construction. these pietures 
are included herewith ss pogo B22. : 

fhe bottom of the Canal was paved end the sides were lined throughout the 
yook section with conerete, amoothly finished, as will be seen by reference to 
the photogrash on page B23. ‘The width of the rock out om the straight portions 


was wniformly 50 fest, while the clear finished width from face to face of the 


concrete Lining is 48 fect. In the curves of tho Canal additions] width was ob- 
tained by using © constant radive of 300 fest for the finished concrete surface 
om each side of the Gansl. Chamellers were used on both sides of the cub, 
working down from the eurface a depth of ten feet or thereabovts. The desig 
provides that the oarth overlying the rodk be excavated to s width sufficient 
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to allow @ berm of 10 foot on each side of the Canal between the toe of the 
sorth slope and the edge of the ror out, and then sloped badk on each side 
with slopes of one snd one-quarter horizontal te one vertical, covered with 


| Fiprap, with a slope of one and three-aightha horizontal to cne vertical. ‘the 


material overlying the rock throughout this section ms found to consist of 
sand in the northerly half, and bive olay in the southerly part, with coarse 
gravel and sand immediately over the rook throvghont the whole lengths ‘The 


: rock itself ie Hingsre limestone of varying degrees of hardmess, in many 
. Places broken up by numerons seama, but gomerally wiform in stratification. 
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At Bowsn's Gully, opposite the Whirlpool, the natural surface of the 
growmd dropped below the elevation of the bottom of the Canal, end the sw 


- fnge of the rock proved to be entirely beyond the reagh of rodk drills. the 


enginoors of the Kydro-Tlestrie Power Jommission decided to £111 the gully with 
yodk spoil, end to constrnet the Canal im embankment. 

The Whirlpool Section commences at Station 523+60, and ends ut Station 
B48+86, thus having a length of 1,605 foot. At the south ond there is s 
“transition oomesting the Rock Section and the Whirlpool section, and cocupy- 
ing 8 length of 800 foots Gindlenty, at the north end of the “hirlpool seo- 
tion thers 1s another “trensition’ from Station 546+85 to Station 554+00, a 


total Length of B45 foots fhe object of these transitions is to provide 6 
_@ratual change from the wquare section to the trapesoidel section and vice 
| yorsa, wlth nintenn dtstubence to the natural flow of the water in the Gunsls 
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he general layout of the Whirlpool Section and "Transitions" 4s clearly shown 
gn the aeroplone photograph included herewith as page B26. 

a jit thant i the Glngrem on page Oly the ereenstention of tee Sere tn 
the Whirlpool Section 4s 10 foot wide at the bottom, with side slopes of one 
; mxi one-half horisontal to one vertical, end the Gamal is built on a heavy con» 
; ‘solidated rock £112 having exterior side slopes of one horizontal to one verte 
fae, the depth of the 111 varying with the elevation of the natural growl 
‘strface to & maxinnm of about 100 feete The bottem of the Canal is at Bleva- 
ton 516674 at the southerly end of the southerly transition, ond 616.20 at 

the northerly end of the nofther{y Jorfubti¥n with a miorn slope of 0.008115, 
Gr 1,12 feet per mile, between those two pointe. the weamnex in which the em 
| pevkment wes prepared 12 shows tn the two photegraghs inoluied herewith os 

" yege B27. Spoil from the Gencl was depooited on elther side of the rodk £121 
with the object of increasing the stability of the £111, and also of disposing 
of the surplus material divish tein Qed vind ‘0 dventnn ta a cartes 0 
: Whe Whirlpool Section 1s lined with concrete throughout, with o minizmm 
 thicimess of twelve inches. Im order to avoid the possibility of the concrete 
 Deing broke by backpressure of vater contained in the £111, in the evant of 
| the water deing drained from the Canal, weep-holes are provided both near the 
| top ond near the bottom of the cousrete linings The finished work from Rock 
| ‘Bestion to Rock Section 1s clearly show on the yhotogresh ineluled herewith 
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forming foundation for conerete Liming. 
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The Hortherly Rock Section commances at the northerly end of the whiri- 
pool Section transition st Station 554+00, sad continues to the begiming | 
of the Forsbay at Station 46i+64, having & total length of 9,884 fect. This 
Section is similar to the Southerly Keck Section with the exception that the 
dspth of the overburden was very much less, The excavation was carried dow 
to Mlevation 614.20 at the southerly ond, amd £14.15 at the northerly, with 
& walform slope of 0.000113, ey 1cll facet par mile, between these two points. 


The Gontro) dato. CORY. 


¥or the purpose of regulating or of cutting off the flew of water in 
the Canal, a control gate of the “Stoney Sinice” type has been erscted at 
the entrance to the Southerly Rock Section at Station 97400. the clear span 
Of the gste is 45 fect, ond the height from sill to tep is 48.6 feet, while 
the totel lift is 54.6 feet. : 

the movable portion of the gete is a steel structure plated on the 
southerly side, rivetted and cewlked. fhe gate slides against roliers in 
 Yertical grooves set into the somerete on either sides of the Cansl, and is 
_ *BSupported by heevy steel chains with couterweights, the chains pessing over 
drums carried on a steel superstructure. An elestric motor is provided for 
_ the purpose of raising or lowering the gates 
: Zhe detalis of the gate and of the supporting structure are shown in 
_ the photograph included herewith as page BBO. 
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the purpose of the Forebay is to provide a meons of wilformly distrivut- 
| dng tho water free the Canal to the warions yenatocks at the forse: Rouse, 
which are spread over a width of about 600 fest. The change in the flow of 
the water from the Canal te the Soreen House has to be made in ough a way as 
to wvoid abrupt olterstion in the velocity in onier to decrease the loss of | 
head watch would otherwise ooour. Phis result is obtained by grodually widen 
ing the Gamal from 9 width of 48 foot to a width of shout 600 fect ot a wnt- 
form rate in a length of about 900 foot, thus forming what is referred to as 
the "Forsbay". ss | 
; ie sant oc ea She Sok sinkice ne Agile Medhes Wo as 
~ qvertvurtiat ‘snd was generally below the elevation of high water, the couarete 
“ idewelle were built with the top et Mevotion 570.0, about 6 fect shove the 
maior ordinary water level in the Forebay. | 
‘ fhe Yorcbay was excavated down to about Slevation 614.0, thus providing a 
| depth of water of about thixty feet when the plont is ruming at full capecity. 
| It con bo readily widerstood that the water from the Canal passing into 
the Yorebay at high velocity would tend to impinge upon the contre of the 
- Sereen House instead of being unifomdy distributed to all the openings there- 
ime In order to avoid this wmdesireble effect « "diffuser has been con 
 gtrueted of veingeresd concrete at the entrance to the Porebay, dividing the 
water into two chumels, ensuring a more uniform velocity throvghout the width. 
fae assays The diffuser has a length of 221 feot ond gradually widens 
| from 0 sharp prov at the wyatrowm end to e width of SY foot ot the others reser 
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She general looation ef the Serecn Horse may be asen on the plan on page 


* 
The eonerete eubetructure of the Garson House is S00 feet long by 56 fect 
'» foemied in the solid rock which me excavated to Mlevation 812.0 tor the 
mpose. The top of the substructure is at Elevation 66600. The clear dis~ 

. » botracn the evbetructurs ond the genorsd line of the oliff is about 60 
Tsk, Wee onmmention wilt: be chetely denen te ie yeotegnahs ou eae 24, 
ie the substructure iteels ie chowm im the photegragh on page Wide 
(he substructure primarily provides the means of admitting water from the 
bay to the Ponstocks, of whieh there will be wltinately ten in ell, one 
ice yenstcck and nine main wit penstocks, placed im order commencing after 
toe giute st the southerly emi of the strveture. 
“Mthe too chute entzanoe is 26 foot wide, with the upstroan ai22 at Meration 
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B80, and te controlled by two sets of gates. 

the service yenstock entzuneo 16 18 fie @ ins. wide, with the efi) ot | 
| Mlevation 6146167, eveutwlly leading to the month of the penstodk which is 
-(B fte 6 ins, tm Atometer. The entrence 4s socked by a curtain wall and is son- 
| trolled by & gate about 15 feet from the upstream gece of the walle Bask of 
the gate, & foot therefrom at the bottom and 10 fe 6 ings therefrom st the 

it top, is a soreen to prevent the admission of debrie. : 

: The nino main wit ponstocks are located mifernly 50 feot apart, contre 
| to contre, very mit has thre entrances 12 tte ines wide, with tho sills 
i tm all casos at Mevation wae adh eumpecumbadiaianadia sa iho 
Curtain wali sealing the opening is Blevation 642.07, which gives a deyth of 
| water of 28 foot. the main plars betwoen the mite are 6 foot wide, while the 
gem by reference to the photogragh on page B86. The details are shown more 
- glearly on photograyh Mos HBR, included herewith as page E=41, while the 
lower ploture, No. Ba23, on the same page, shows how the conerete bell-nouth 
“wos formnd so a8 to eed the weter smoothly from the tripartite entrance te 
the ofrovlar penstom: tube. very opening is controlled by « gate ani protest~ 
 O4 by & seroen aa fn the case of the service entrances 

fy) he substructure is sursomted by a superstructure of steel and concrete, 
«Sevens. the southerly end of the superstructure may be seen in the photo~ 
| gregh, on page 1-8. The steel framework of the superstrnoture is extenied — 
“shove the roof to form one of the first of the tresmission towers. 
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At the noutherlly ond of the Serean House is located tho administration — 
butlding for the Power House, comected therewith by on elevator operating in 
& shaft which fs joined with the plont by # twmel, both daft and tumel 
boing excevated tm the solid root. the omatruction of a similarly equipped 
mutlding 49 contemplated at the northerly end of the Sereen Houses . 

"ne space betwen the Sorean House ond the escarpment will be finished 
te provide agcommodetion for vohienler traffic, electric railway trefvic und _ 
“pelestrians. A stdowalk twelve feot wide, protected by a vailing, will have 
its outer edge 105 foot from the canto of the Sorean House, thus projecting — 
mle andpaglangde’ id com syd pehpmamemleesgey 

| fe clectrie rity tredcs, ant betwee the Warts Mt the Screen Hons 5 
: Finished roadway 22 fest wides 


' + ere axe ten panstodss provided for in the witimte development, in 

| eddition to the ico chute. Tho ios chute io at the southerly mma of the serlos. 
“ Wext to tt aod 24 tbe 10 ins, therocrom, meaemred contre te centro, io the ser 
vise penstocks Following in order are the min mit penstodks, 50 feet cate 

| tre to oombrey No. 1 wasn walt ponstodc, the most southerly one, being 54 ft 
6 inns, ogntre to centre, from the service ponstock. the ice chute is formed 

F aioe conerete with an internal diameter of 10 feet. Por the min 
“waits the ponstode te of rivetted stock plate encased in conarotoy and it 
-Aaaas from the conorete Lined tumel connecting with the downstream side of 
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‘Berem House through tumel exeavetion in the rods to the edge of the es~ 
mente Cueving down with o bend over the escarpaont in = trench sxcuwated 
‘tn the vod, ono slope of about 60 degrees with the horteontaly tne penstod 
has @ eocond bend at the level of the centre of the turbine, snd is finelly 
Joined by ® short horizontal portion to a dohuson valve edjacont to the ture 
‘Rings The horisontal Gistemse from the cantra Line of the Sereon touse te the 
exis of the mein wits is 565 fb. 6 inse, while the vorticsl disteuce trom the 
‘gentre of the upper part of the poustock to the centre of the lower part is 
\ 6 foot. te iinet 8th sop tetatn wf ne Janata 95. Nn modems 
ona of a taper section to 14 fect 
ness of the plating verios from one 
EE EN i a REE RO 
tions S11 joints are made with butt strape, thus producing a emecth interior 
@xoopting for the longitudinal butt straps and the rivet heals. woter-tight~ 
Nene is obtained by coulking the iongitudinal sesme, and welding the cirem- 
Well as thot near the lower, is andhorod in 4 wass of concrete, Tho minkmm 
a en ennne Snannneinner ane is.2 foete 
> tie Jerge Johnsen valve regerrod to above, hes am outlet 10 fect in ain 
“ser a 8 en tg Wy ae st of no 
_ inal Gtecl castings. A hand lever on o three-uay plug valve controls 
\ m muibor of pistons wiler penstock prossure, ond they in turn contre) thitoe 
i th Johnson valves which actuate the large valve. 
i ceniihdintsis tains atnatenmanacetann wknddibiiiih vi sili te 
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the Power Honse, located at the water's edge of the Hlagara River, di- 
Meaty opposite ond paraliel to the Screm House, is ebout 660 fost in Length. 
fhe site ts shom on photograyh No, BH30, inclwied herewith 6 page Balt, the 
- ploture indleating the conditions Just after the comencemmt of the excavs~ 
toms 1b consists ensentially of « substructure oni a superstructure, the 

i stbstrecture, which is primarily the containing structure of the mein wits, 
has its top surgace ot widgapid Pored8, insite the bottom is founiied in the 

a solid rodk which has been excavated dow to about Mlevation 224 for that yur~ 
pone, At the present time the Power House will be completed from the souther- 
dy end far enough to contain main wit Mo. 5, the mits being munbered in order 
: from south to north, « length of about 340 feat. #ithin the portion now m- 
der construction are contained the two service units, five main mits and the 
auxiliary plent, ac well as the necessary clectrical comnesting parts. 

| 4 the settings of the five main mits axe substontially alike, except that 
the arate tube of Mo. 1 is of the usual curved type, somewhat modified, while 
| those fur unite Hoss 25 5, 4 and aro of the Moody spreading types The form 
oe dahon pata Heiily On page 
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“Wa peeh F-06, sows (00 thatched fommroens stm ends, Yoo Bethy on ten ems 
“Wages 9 dete of the dratt tube cane; wate the third, Hos Les, on page BOY, 
_ Given 9 detail view of the finished concrete of one of the side passages. 

q Mae substrvcture forms the anchorage at the bottom of all the peustodks, 
and is aloo srremged as tho foumdation of ali the turbines ond she electrical 


is i sath ita Saadlen Sik: slain tabi 5p Mekal ad 
‘the main turbines; Hlevation 264, giving scceus to the gate mechanism of the 
ain turdinoss Movation enohand of the service mits und of the 
vin waite; and Elevation main operating floor, or top of the sube 
moture, on which are alse located the low tension switching apparatus and 
he high tonsion transformers. Along the river side, the substructure oxtemls 
n the fom of piers arched over with e floor, the top of which is ot Mevation 
b, constituting a railway passage, and in the southerly eal is e& large door~ 
by with the sill at Zlevation 264 whereby the railway cars may be taken inte 
he Power Hoss, In addition to the principal festures, many details such os 
g04 Filtration, assenbly and repairs have been provided for, The mib- 
ao is of concrete throughout, reinforced with steel where special stresa~ 
| savers With the oxeeption of the end doorway, which is provided with stop- 
Wg thodcs, there sre no openings in the exterior of the Power louse below 
ey jon 800, 80 thet flooding of the plent by abnorml rise of the river may 
be eroided, and the walls axo designe’ to resist » hyirostatic head up to that 
b. fhe succeeding series of photographs, ten in mmber, i2lustrste various 
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| directly down on the structure, and thoy are numbered 2-86 to B41, and are 
"contained on page B60, %=61 ond B62 hereoz, A stwly of thes will revesd 
great many of the salient foniures already Qoseribed. The soventh of the 
 -berien, being Fos B48, page H-G5 heroof, was taken from near the sme point 
on the top of the oliff, but locking up the gorge. It shows the reletion of 
_ - part of the completed subetructurs to the side of the clit’, neor the top of 
A which the upper part of panstock Hos 1 moy be seen in course of oractions 
| gach shove of the river near the bottom of the gorge, leuking Aingwally dome 
stream at the Fover Houses while the ninth, He44 on the same page, was 2l.s0 
1) Gahan tum toe Ld Level, on the onpesite shore, but locking directly at the 
Power Monee, tho last of the series, being 45, om page B65 hersot, gives 
|p Getatl of the water side of the oubstrnoturs end the arches over the draft 
the superatrveture is built of steel, concrete, reinforced concrete ant 
terre cotta finished in Portland coment. It covers the substructure, and on- 
gloves the whole of the space up to the face of the cliff to the top of the 
 priucipal reef wiich is at Blevetion 404. ‘the portion over the main mits 
Wises tm one clear storey, ond contains two cranes god with » lifting eapsoity 
of 180 tons, so arranged as to be able to handle 500 tons when working to- 
3 gether, Within the larger portion of the northerly and of the superstructure 
axe the high tension trunafomors, svitches ant bue-bors, located generally on 
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‘three principal floor levels, Ylovation 297, Blevation 344, und Mlevetion 
S rexpoatively, walle on the roof ore pant houses trom which the high ton 
dines lead te towers ond on up over the fierecn Howse. in the southerly 
t of the euperstirnetwrs, divided cemerally into seven floors, are offiees, 
ore’ quertors, store-rooms, emi an forth, as well ss om eleveter giving 
woras te the tumel vhoreby the offices i the adeinistration building at 
“the southeriy end of the Sereen House are vitinetely reached. 

the seroplens photograph, Mo. K=t6, tueluiled herevith as puge E66, shows 
tt ‘Power House in rakation to the river, the cligy, the Screen Howse, the 
“Yorebey, end the Gemeal, 20 ¥; : orrengment of the constrneticn 

nt, the cemp, the teKed @ TOS. 


Tho main walt turbines, Nos. 1 te § ineluatva, ore of the yertionl shatt, 
L casa, single renser, Yromte type, operating at 187-1/2 revolutions 

} minute, with a neminnl tecwke horve power of 58,000 under S08 ft. heed. 
Glemoter of the rummer is 126 inches, oud the diemeter of the shaft 50 
uc, Tho sevell case are made of ates] enstings, the details of which my 
“be econ ty reference to the photograrh Fos Reé? on yace B68 hereof, om to 
jtogvarh Ne. H-48 on rege 6%, the former being « view of the sace of Boe 
end the latter of No. & Te terbizes for mit He. 1 emd mitt Mo. 2 were 

. vevared. by the Vellean-Geaver-Norgm Ge., while the turbines for the 

» theres units are being wade by the Ym. Cremp & Sons Ship 4 Engine Fidge 

» Is Pe Morris Dopurtment. The governor system for the min wilts wes 


ei 
he 


(E-68) ; 


a, @ ee as 


4 
: . 
: 


-_ 


(E-70) 


55,000 H. P- HYDRAULIC TURBINES 

UNITS NO. 3-4-5 

SFFECTIVE HEAD 305 FT SPEED 187.5 R. P. M. 
.DESIGNED AND BUILT FOR 


E HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 
NIAGARA DEVELOPMENT 
BY 
EWM. CRAMP & SONS SHIP & ENGINE BLDG. CO. 
I. P. MORRIS DEPARTMENT 
PHILADELPHIA, U. S. A. 


SPECIAL FEATURES 
ADING DRAFT TUBE DISK GUIDE VANES 
MATIC GOVERNOR CONTROL SECTIONAL SPIRAL CASING 
MATIC LUBRICATING SYSTEM DOUBLE ACTING SHEARING LINKS 


ELEVATIONS REFERRED To H.ERC. DATUM SHOWN THUS— hg 


Hypro-ELecTric INQUIRY COMMISSION 
W. D. Grecory-CHAIRMAN 


QUEENSTON-CHIPPAWA PoweR DEVELOPMENT 


MANUFACTURERS SECTION OF 
MAIN UNIT N° 4 
Scale as Indicated 
Toronto, July 5°? 1922 
WaLTeR J. Francis, C.E., 


CONSULTING ENGINEER 
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the 
iat provided with osthialaniaiaind type of thrust bearing; while 


| gtator de divided vorticelly into three equal sections. The over-all diseter 


‘ower picture, No. B80, on the samo page, shows the top of generator Boe 2. 
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Moo Hf, included herewith as page H-7%, shows the stator of gen- 
erstor Noe 1 in place, while photograph Now BER, being page 3-74 horeot, 
shows the rotor of Hos 5 complete. Reference mey be made sguin to the yhoto~ 
Ew Ofte mah teeing taba 3 poh 90 ha 


i 


the power for the service plant used for pumping, ventilating, Lighting 
and other similar purposes, is derived from two turbines supplied from the sex 
rie yenstod: alveniy dosoritd, Gy thubtiis are rated at 24800 horse power 
tach st GOO revolutions tmder 80S font heady and aro of the single rumor, 
fertioal-ahatt type with east Axon goroll eases. fhe ganerstors are exch rated 
Mt 2,200 vane, 24800 volts, 26 cycles at 500 revolutions por mimtas A view 

if one of the service generators with ite exelter is given on photograph Noe B63, 
Inetuied herewith as page 2-76. the governors use oi] and the governor pumps 


we independant of the main covimar ayaten 


i the auxiliary source of excitation of the wain wits consists of a moter~ 
gnerstor set mde up of 260-olt, 180 lore skunt~womnd, direct current ganorator, 
ith combating polos dosignat to ourry the excitation of ary ono of ho gx. 
ratorss In the completed station it is contemplated that there will be addition- 
2 sete, each acting as & spare exolter for a group of machinete The motor~ 
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‘Wain 12,000 volt bua, 
Aved ary 12,000 volt tne {when instelled), 
12,000 volt comections of transformer, — 

three tronsformers, 
220,000 volt comections of transformer, 
110,000 volt busses. 
The inetellstion ineludes the necessory cironit broskers, relay protectors, 
_. fhe electrical omtrol of the station is centered in the control room 
siteated at Blevation 661 sbove the genorstor room, over goneratorn Kos. 4, 5 
umd 6. the ewitch controls, indicators and dumy tusbars are mounted on bench 
‘poard sections, arranged in the general form of an are of = cirele, while the 
Indtoating instruments are carried on vertics) ponels at the rear of the bench 


Se ted he 


xe 


‘hp. 


a 


; oe tina 


7 


4 


a. (OP Orn See ots fe ai ese eee eee eS ee 
rar, ~ ; ™ p 


=RANCIS & COMPANY. 
/FoR ENCLOSURE TO MR. J. ALLAN ROSS. 


(ii~79) 


Provision has boon duly mule for sulteble bridges across the Canal at eid 
te where necessary for the agcommodation of highway or railwoy traffic, 


ia Highway. "he new bridge ta 


% axe of conorete fowiled on rodk. he roadway of the bridge is 24 feet 
and there is = sidowlx 2 ft. 6 ine. wide on each sides 

Upon the completion of the bridge, 4t was taken over and operated by the 
| ; of Rallwye ond Canale | : 

—- Mhotowmph Nos H-88 on page B00, shows the completed etructure with the 
sonle span partly opens 


At the crossing of the Wellend River, in the Villiage of Chippewa, by the 
gen Contrel Reilroad, @ new permanent struetore has bom provided consist~ 
gf 8 80-fot wing-pen snk tp Léon patente wens, fort 
76 foot tn Longth at the southerly end of the Dridove The gimders rest on 
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concrete plars end abutments fowded on redte Tha old sving-spen, located at 
-  inlpenegageapeltamieapmpmealiaaditaamnisubelconueasbss — 


Ab shout Station 12, at the easterly entrance to the Oaned, is located 
: "the double tram: crossing of the Michigan Control Hollreed, the new bridge is 
_ Of yermmunt eonsurstion sonsisting of four stacy dodininior spans 18 tot 
fe denen with reinforced gétier npave yas abutments. the foundations for 
_ the plers consist of stool cylinders euikk to rock and filled with concrete, 


for traftia vy the middle of Angust, 19226 
Photograph Mo. 3-04 on page BGO shows the bridge in course of const rno~ 
tiony in the weckground will bo noted the tomporary tresthe provided for the 
“Passage of trains during the conatruction pertod. 


At Station 25, the Ganal is crossed by Chippewa Greak Roads & temporary 
“ trostie has been provided at this point and will be utilised during ite Lifes 
| The type of permanent structure by whieh 4¢ will be replaced has not, as yet, 
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At Station 249, the Canal 1s crossed by Fortage Roads the bridge which 
“fe now in course of construction emeists of three 90-foot steck deck, trussed 
“spans and one 30-foot stool deck, girder apen with a reinforoed concrete floor. 
‘he rondway will be 90 foot in width with 2 6«foot sidewalk on each aide. the 
plors ond abutments aro to bo of concrete. 

: It 46 expected that the structure will be ready for traffie by November, 


‘ok 6% oy ee EE ty * 
MEP ROPES OP eee BOL 


The Mlagare, St. Catharines and oronte Railway crosses the Canal at Sta~ 
“ton 274, the pormment bridge, which hes boon completed exoupt for the wing 
= Sy consiate of a reinforesd conerste, carth-filled arch, 86 feet span ond 

2B foot rise. 


~ 


| he Thorold Road Bridge crosses the Cans] at Station 269. 4 permenent 

“wtruovere 1s being provided, consisting of on BB-toot stosl truss fn the con 

" and & 46-foot stecl truss at each end, al) supported on concrete plorss 

@he construction of this bridge has not been oormenced, but a contret has 
we L lot, and 4 ie entictpated thet the bridge will be completed by Novexber 

| ds , 1922. he traffic is et present token care of by @ temporary structure. 
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A & Line of the Grand Trunk Railway, gonerslly referred to as the Wabash 

“Ratlwsy, orosses the Gena at Station 310. A reinforced concrete, earth«filled 
arch of 100 feet spon, 25 feot rise and 32.5 fest width has been built at this 
“Apeation. the arch provides for a double track ratimy. 

4 The photographs included herewith as page B85, show this bridge wmder con- 
struction and epproaching completion, while the photograph inclujed herewith as 


«Bea the badkgrowd of tb ale oa there will be neted the tem 
“porary structure at the Thorold Road crossing, and also the crossing of the 


q At Gtation S24, the Canad ia oxroseed by the main-Line, dowble track of 
the Grond trmik Ratlwny, and by the single track branch of the Michigen Oantral 


| forced concrete, sorthefilled arch of 72 fost span, 20 foot rise and 186.7 foot 
¥ he inciuied as page B-87 shows the completed structures 


A bridge will be provided in the future, in the vicinity of the Porsbay, 
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| in addition to the bridges desoribed ebove, there are eight high-tension 
- high-tenaton crossings, four belong te the Ontario Fower Company, one to the 

 fovonte Power Company, two to the Canadien Magara Power Company, and one to 

. the Hytrosilectric Power Comission, the latter mot being in operation as yet. 
“Tho four low-tension Lines ars the proyerty of the Gutario Power Company. 


C @ibiek. 


! Sefticlent ares of lenis were purchaned by the Hydro-Electric Power Com 
“mission to provide not only e right-of-way for tho Ganal Ateslt, but alee for 
- Adeposal eress, for the Power Mouse, for constrnction railways and so forth. 

tm order to avoid "separation" damges im the case of farms, whole properties 
were purchased fu many Instances. In some of these gases, the excess lands 
“have slrosdy bean sold. 

) he total area of land Involved In the purchases is well over 5,000 secrete 
As bos already been stated, the greater part of the land wes olthar cule 
| tivated or used for fruit growing purposes. 
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